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FIELD OF INVENTION 
The present invention relates to wireless communications, and more particularly, to 
conveying location-granularity preferences within requests for location-based services. 



5 BACKGROUND 

Wireless communication networks are increasingly using wireless location technologies 
to determine the locations of mobile stations they serve. As a result, there is an increasing 
interest in developing location-based services and applications, i.e., applications that make use of 
mobile station location information. These location-based applications may simply track or 

10 monitor the locations of mobile stations, or they may provide information or services to mobile 
stations based on their locations. Such location-based applications may be internal to the 
wireless communication network, or they may be third-party applications that obtain the 
locations of mobile stations from a location server or other entity in the wireless communication 
network. The Location Inter-operability Forum (LIF) has developed the "Mobile Location 

15 Protocol Specification" (version 3.0.0 published on June 6, 2002), which defines one access 
method that allows applications to obtain mobile station location information from a wireless 
network. 

However, location of a mobile station (and client stations in general) is a sensitive piece 
of information, and releasing it to random entities might pose security and privacy risks. The 
20 ability for a user to find others at any time is a powerful utility, but the ability for others to find 
the user at any time may be a rather uncomfortable notion for the user. People may not want to 
be stalked by strangers, suffocated by friends and family, or always locatable by business 
associates, for example. 
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Many users may fear total surveillance. At times people may not want to be located, or 
may want to restrict the accuracy at which they can be located. Thus, it may be desirable to 
provide location privacy options for a user. 



5 
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SUMMARY 

In an exemplary embodiment, a mechanism providing location privacy options for a user 
is presented. The mechanism may take the form of a method including, within a client station, 
detecting a request to initiate a voice call, and responsive to the request, sending from the client 
5 station into a network a message indicating how to carry out a location-based service. 

In particular, the message may direct the network to determine (or not determine) a 
location of the client station. In addition, the message may indicate a location determination 
consent level of a user of the client station. The message can be sent from the client station into 
the network via a short message service (SMS) protocol or a hypertext transfer protocol (HTTP), 
10 for example. 

In another embodiment, the method may include receiving a request from a user to place 
a voice call to a given directory number, and recognizing that the given directory number is 
associated with a particular destination party. The method may further include, responsive to the 
request and before initiating the voice call to the given directory number, sending to the 
15 particular destination party a message indicating a location granularity preference of the user. 

These as well as other features and advantages will become apparent to those of ordinary 
skill in the art by reading the following detailed description, with appropriate reference to the 
accompanying drawings. 
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BRIEF DESCRIPTION OF FIGURES 
Exemplary embodiments of the present invention are described with reference to the 
drawings, in which: 

Figure 1 is a block diagram illustrating one embodiment of a wireless communication 
5 network; 

Figure 2 is a flowchart depicting one embodiment of a set of functions that could be 
employed within the arrangement shown in Figure 1; 

Figure 3 illustrates one example of a set of location-based services (LBS) preferences, 
which are stored on a client station; and 
10 Figures 4A-4C illustrate examples of signaling within a portion of the arrangement 

shown in Figure 1 to convey location granularity preferences from a client station to a location- 
based service provider. 
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 
In accordance with an exemplary embodiment of the present invention, a client station 
will detect a request to initiate a voice call, and before actually initiating the call the client station 
will send a message into a network indicating how to carry out a location-based service. 
5 Preferably, the client station recognizes that the voice call is directed to a location-based service 
provider, and before sending an origination message to initiate the voice call, the client station 
sends the instruction message to the service provider. In this manner, each time the client station 
accesses a location-based service, the client station will automatically send the instruction 
message to the service provider directing the provider how to carry out the service. 

10 The message preferably directs the service provider to limit to a certain level the accuracy 

the client station's location information that is provided to carry out the service. For example, 
the message may indicate a "location determination consent level" of a user of the client station 
in the form of user location granularity preferences. The message may also indicate to the 
service provider whether or not the user allows the service provider to carry out the location- 

15 based service. 

Upon receiving the preferences, the location-based service provider may proceed to 
determine the location of the client station using any known techniques, such as triangularization 
or using GPS information. The location-based service provider may then adjust the location of 
the client station according to the preferences. The service provider could then return the 
20 location of the client station, adjusted according to the preferences, directly to a location-based 
server running a location-based application, to provide the requested location-based service to 
the client station. 
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WIRELESS NETWORK ARCHITECTURE 

Referring now to the figures, Figure 1 is a block diagram illustrating one embodiment of 
a wireless communication network 10. It should be understood that this and other arrangements 
described herein are set forth for purposes of example only, and other arrangements and elements 
5 can be used instead and some elements may be omitted altogether. Further, many of the 
elements described herein are functional entities that may be implemented as hardware, firmware 
or software, and as discrete components or in conjunction with other components, in any suitable 
combination and location. 

Still further, any of these or other entities that are described herein as carrying out a 
10 particular function could include a processor and data storage holding an appropriate set of 
program instructions (e.g., machine language instructions) executable by the processor to carry 
out that function. Still further, it should be understood that some or all of the entities shown on 
the network 10 could instead be on discrete networks or arranged in other locations. 

The network 10 includes a base transceiver station (BTS) 12 that provides a wireless 
15 coverage area within which the BTS 12 may communicate with one or more client stations, such 
as mobile station 14, over an air interface. The client station can take any of a variety of forms. 
Examples of suitable stations include cellular or PCS telephones, PC cards or data terminals 
(e.g., wireless web devices such as the RIM Blackberry or the Palm VII™ personal digital 
assistant), wireless local area network stations (e.g., stations that are compliant with industry 
20 standard 802.1 lb), and satellite communication terminals. Other examples are possible as well. 

The communications between the BTS 12 and the mobile station 14 may occur in a 
digital format, such as code division multiple access (CDMA), time division multiple access 
(TDMA), global standard for mobile communications (GSM), or 802. llx, or they may occur in 
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an analog format, such as advanced mobile phone system (AMPS). One exemplary wireless 
communications format is "CDMA 2000," such as described in EIA/TIA/IS-2000 Series, Rev. A 
(published March 2000), which is fully incorporated herein by reference. 

The BTS 12 is controlled by a base station controller (BSC) 16, which, in turn, 
5 communicates with a mobile switching center (MSC) 18. The BSC 16 may be responsible for 
controlling power levels and frequency allocation for the air interface between the BTS 12 and 
the mobile station 14. 

The MSC 18 is connected to a signaling network 20, which may be associated with a 

circuit switched network, and the MSC 18 can then use an out-of-band signaling system, such as 
10 Signaling System 7 (SS7) in the signaling network 20 to route calls through the circuit switched 

network. Alternatively, the signaling network may be a packet switched network, such as the 

Internet, which routes packets using a network protocol. 

The MSC 18 is able to signal through the signaling network 20 to a home location 

register (HLR) 22, which defines services and features authorized for use by particular mobile 
15 subscribers. The signaling between the MSC 18 and the HLR 22 may occur via one or more 

signal transfer points (STPs). The signaling between the MSC 18 and the HLR 22 may conform 

to the ANSI-41 specifications, published by the Telecommunication Industry Association, which 

are fully incorporated herein by reference. 

The MSC 18, BSC 16 and BTS 12 may connect calls originating from calling parties 
20 using mobile stations, or other communication devices, to the mobile station 14. Similarly, the 

MSC 18, BSC 16, and BTS 12 may connect calls originating from the mobile station 14 to their 

destinations. 
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The MSC 18 also connects to a public switched telephone network (PSTN) 24, which 
provides connections to other network elements and other service providers. For example, the 
network 10 may also carry communications related to determining and reporting locations of 
client stations, such as mobile station 14. In this regard, the wireless communication network 10 
5 may carry communications for location-based service providers. A location-based service 
provider may have various entities residing in the network 10 to perform location-based services. 
For example, as shown in Figure 1, a location-based service provider may have a location 
application 26 and a location system 28 residing in the network 10. The location system 28 and 
the location application 26 may communicate via a packet network 30, and the location 

10 application 26 may communicate with client stations through the PSTN 24. 

In the exemplary embodiment, the location system 28 functions to determine and/or 
report the location of mobile stations. As such, the location system 28 could take a variety of 
forms. For example, the location system 28 could comprise a mobile positioning center (MPC) 
32 and a position determining entity (PDE) 34 as defined by TIA/EIA/J-STD-036-A 

15 (Telecommunications Industry Association / Electronics Industry Alliance), entitled "Enhanced 
Wireless 911, Phase 2," which is fully incorporated herein by reference. 

The MPC 32 can generally be a database application executed on a service control point 
and can function to store locations of a mobile station. The PDE 34, in turn, can be any system 
for determining the location of mobile stations. As an example, the PDE 34 might be a network- 

20 based location-determination system, such as an HLR that maintains a record of the cell and/or 
sector in which each mobile station is currently operating, or a triangularization system that 
determines where a mobile station is located based on a comparison of relative signal strength 
from several measuring points. Alternatively or additionally, the PDE 34 might be a handset- 
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based (or, more generally, subscriber based) position determining system, such as a GPS receiver 
in a mobile station. In that event, a mechanism would preferably be provided to facilitate 
communication of location information between the handset and other network entities. Such a 
mechanism is defined by the specification "Position Determination Service Standard for Dual 
5 Mode Spread Spectrum Systems," TIA/EIA/IS-801, published in October 1999 and revised in 
February 2001 and fully incorporated herein by reference, which defines a set of signaling 
messages between the mobile station and the BTS/BSC/MSC to provide a position determination 
service. 

In the exemplary embodiment, the MPC 32 would then collect the location of each 
10 mobile station, as determined by the PDE 34. In turn, one or more other entities on the network 
10 could query the MPC 32 to determine the location of a given mobile station, and the MPC 32 
can report the requested location. In one embodiment, the location reported by the MPC 32 
could be an indication of which area or zone the mobile station is located in at the moment (or, 
equivalently, as last determined). In this regard, the location itself might be the zone (such as if 
15 the location is a cell and/or sector for instance). Or the MPC 32 or other entity (e.g., the 
querying entity) could translate the location information into a zone. 

Alternatively, an entity on network 10 could query the MPC 32, the HLR 22, or a VLR 
(visitor location register) to obtain a list of all mobile stations that are located in a given zone 
(such as all mobile stations in a particular cell/sector). The entity can then query that list to 
20 determine if a given mobile station is located in that zone. 

The network 10 may also have a number of location applications corresponding to 
location-based service providers, such as location application 26, residing on or within the 
network 10, such as on the packet network 30. The location applications may communicate with 
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the location system 28 to obtain a location of a client station, such as mobile station 14, in order 
to provide a location-based service to the client station. As one example, a location application 
may be a directory assistance center, which identifies restaurants and/or stores in a particular 
area for users of a client station based on the location of the client station. 
5 The network 10 may also provide messaging services, such as the Short Message Service 

(SMS), which allows for the exchange of short text messages between a client station and the 
network 10, and between the network 10 and a client station capable of transmitting and 
optionally receiving short messages. Short message entry features are provided through 
interfaces to the client stations. Senders use these interfaces to enter short messages, intended 

10 destination addresses, and various delivery options. SMS is defined by industry standard IS- 
63 7 A (promulgated by the Telecommunications Industry Association (TIA)/Electronics Industry 
Association (EIA)), which is herein entirely incorporated by reference. 

The mobile station 14 therefore may send an SMS message through the signaling 
network 20 to a short message service center (SMSC) 36, which can route the message 

15 accordingly. In one instance, the SMSC 36 may route the message to the location system 28. 
The SMSC 36 represents a generic SMS Message Center function. The SMSC 36 may be 
included in, or co-located with, the BTS 12, MSC 18, or signaling network 20. 

Similarly, the location system 28 could send an SMS message to mobile station 14 via the 
signaling network 20 and SMSC 36. By querying the HLR 22, the SMSC 36 would determine 

20 which MSC is currently serving the mobile station 14 and then forward the SMS message 
through the signaling network 20 to that MSC, e.g., MSC 18. The MSC 18 will then send the 
SMS message via the BSC 16 and the BTS 12 to the mobile station 14. The mobile station 14 
will then alert a user of the new message and may display the message as text to the user. 
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The network 10 may also provide messaging services using other protocols, such as the 
Session Initiation Protocol (SIP), for instance. SIP is described in Internet Engineering Task 
Force Request For Comments 2543 (IETF RFC 2543) and IETF RFC 3261, both of which are 
fully incorporated herein by reference. The network 10 may include SIP entities (not shown), 
5 such as SIP proxy agents, to route SIP messages through the network 10. Further, the network 
10 may provide message services via the Hypertext Transfer Protocol (HTTP). HTTP is 
described in IETF RFC 2616, the contents of which are fully incorporated herein by reference. 
Other examples are possible as well 



1 0 CONVEYING LOCATION-GRANULARITY PREFERENCE INSTRUCTIONS WITH 

LOCATION-BASED SERVICE REQUESTS 

In accordance with the exemplary embodiment, the mobile station 14 may send a 
message through the network's messaging services (e.g., using SMS) to entities that reside on the 

15 signaling network 20 or packet network 30 in order to provide instructions for carrying out a 
particular service. For example, the mobile station 14 may send an SMS message to the location 
system 28 to indicate how to carry out a location-based service. 

Referring now to Figure 2, a flow chart is provided to illustrate one embodiment of a set 
of functions that could be employed within the arrangement shown in Figure 1. As shown in 

20 Figure 2, a client station will detect a request to initiate a voice call that preferably is directed to 
a location based-application, as shown at block 40, and before actually initiating the call the 
client station will responsively send a message into a network indicating how to carry out a 
location-based service, as shown at block 42. For example, the client station may send the 
message to entities that reside on the signaling network 20 or packet network 30, such as the 

25 location system 28 or the location application 26. 
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As shown at block 44, the location-based service provider will receive (either at the 
location system 28 or the location application 26) the message and proceed to determine the 
location of the client station using any known techniques, such as triangularization or using GPS 
information. Once the service provider determines the location, the location-based service 
5 provider will then adjust the location of the client station according to the instructions in the 
message (e.g., preferences), as shown at block 46. The service provider will then provide a 
location-based service to the client station using the adjusted location, as shown at block 48. 

The message that the client station sends into the network preferably directs the service 
provider to limit to a certain level the accuracy of the client station's location information that is 
10 provided to a location-based application. For example, the message may indicate a "location 
determination consent level" of a user of the client station, which may indicate the user's comfort 
level in allowing the network to determine his/her location, in the form of user location 
granularity preferences. The preferences could indicate a level of accuracy of the client station's 
location that the user desires to allow an application to receive. 
15 The message may also indicate to the service provider whether or not the user allows the 

service provider to carry out the location-based service. Thus, the message may direct the 
service provider to determine the location of the client station, or may explicitly direct the 
service provider to not determine the location of the client station. 

The user may set his/her own preferences. The preferences may be set in a general 
20 manner so as to apply to all location-based service providers, or preferences may be set 
specifically for each individual location-based service provider. 

In addition, the user may store the user's location-based services preferences on the 
user's client station. The client station may also allow the user to modify the preferences on the 
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client station using any conventional graphical user interface. Figure 3 illustrates one example of 
a set of location-based services (LBS) preferences, which are stored on a client station, such as 
mobile station 14. The LBS preferences may be stored in a database within data storage of the 
mobile station 14. Multiple sets of LBS preferences can be stored, such as preferences 50, 52, 

5 and 54. Example LBS preferences include those shown on preference 54. 

A user may set certain preferences for specified telephone numbers, which may 
correspond to specific location-based services. A user may feel more comfortable allowing 
her/his location to be determined more exactly by some services. Example location-granularity 
preferences shown include disallowing a location to be determined, allowing the location of the 

10 client station to be determined within five miles or within ten miles, allowing the location of the 
client station to be determined within a range of an operating wireless cell or sector area, or 
allowing the location of the client station to be determined as exact as possible. In the LBS 
preferences shown in Figure 3, the user desires the location application corresponding to the 
telephone number 555-5678 to receive the user's exact location upon execution of the 

15 application, while the location application corresponding to telephone number 555-3456 will 
only receive a location that is within ten miles of the user's exact location upon execution. 



DETECTING A REQUEST TO INITIATE A VOICE CALL 

In the exemplary embodiment, the client station sends a message upon detecting a request 
20 to initiate a voice call that indicates how to carry out a location-based service. In general, the 
client station may detect a request to initiate a voice call by recognizing that a voice call 
origination message should be sent into the network. For example, the client station may detect a 
request to initiate a voice call by recognizing that an "Origination Message," as described in 
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TIA/EIA/IS-2000.4-A-1, should be sent into the network regardless of a mechanism that 
triggered the sending of the Origination Message. 

As a specific example, the client station may send the message upon receiving a set of 
dialed digits. The client station may receive the set of dialed digits once the user enters a 
5 telephone number and presses "SEND" on the client station, for example. The client station may 
recognize that the set of dialed digits corresponds to a location-based service or application. For 
example, the client station may compare the received dialed digits to telephone numbers stored 
within the LBS preferences (as shown in Figure 3). 

In another embodiment, if the client station can recognize voice commands, the client 
10 station can detect a request to initiate a voice call upon receiving a spoken instruction to initiate a 
call from a user of the client station. For example, many cellular telephones provide voice 
activated dialing services where a user speaks an instruction (e.g., "Call Directory Services") 
recognized by the phone as a request to initiate a voice call. The phone may then recognize that 
the requested voice call corresponds to a location-based service or application. 

15 

SENDING AN INSTRUCTION MESSAGE 

Figures 4A, 4B, and 4C illustrate a portion of the arrangement shown in Figure 1, and 
examples of signaling within this portion to convey location granularity preferences from a client 
station to a location-based service provider. In one embodiment, upon detection of a request to 
20 initiate a voice call, the mobile station 14 may be programmed to send a message including the 
user's location granularity preferences to the location application 26, which corresponds to the 
dialed telephone number, as shown in Figure 4A. After sending the message, the mobile station 
14 will then initiate a voice call to the dialed telephone number in a conventional manner, in 
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order to contact the location application 26. The location application 26 will query the location 
system 28 through the packet network 30 after receiving the preferences message to determine 
the location of the mobile station 14 (described below). In turn, the location system 28 will send 
the location of the mobile station 14 to the location application 26, which can then adjust the 
5 location according to the user's preferences that were included in the preferences message. 

In another embodiment, upon detection of a request to initiate a voice call, the mobile 
station 14 may be programmed to send a message including the user's location granularity 
preferences to the location system 28, and then subsequently initiate a voice call to a dialed 
telephone number (which may correspond to the location application 26, as shown in Figure 4B). 
10 The location system 28 may receive the message from the mobile station 14, determine the 
mobile station's location, and then adjust the location according to the preferences. 

After adjusting the location according to the preferences, the location system 28 could 
send the adjusted location to the location application 26. As one example, after detecting the 
request to initiate the voice call to a location application, the client station may place an identifier 
15 within the granularity preferences message that identifies the location application 26 as an entity 
desiring the location of the client station. Thus, after adjusting the location of the client station, 
the location system 28 may then send this adjusted location to the location application 26 that is 
identified in the preferences message. 

In still another embodiment, upon detection of a request to initiate a call, the mobile 
20 station 14 may be programmed to send a message to a central server 38, as shown in Figure 4C, 
and then subsequently initiate a voice call to a dialed telephone number (which may correspond 
to the location application 26. The server 38 may reside on the packet network 30, which is 
illustrated in Figure 1. The server 38 may include a database containing the user's location 
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granularity preferences, and upon receiving the message, the server 38 could retrieve the user's 
preferences using an identifier that is included in the message. Alternatively, the message may 
include the preferences. The server 38 would then contact the location system 28 to determine 
the mobile station's location and then adjust the location in accordance with the preferences. 
5 The server 38 may then send the adjusted location to the location application 26, using an 
identifier within the request message from the mobile station 14 in order to send the adjusted 
location to the appropriate application. In this embodiment, the server 38 may perform as a 
central database for the user to store his/her preferences. The user may then also be able to 
update preferences within the database using the mobile station 14. 

10 Thus, as illustrated in Figures 4A, 4B, and 4C, the detection of a voice call may trigger 

sending the user's LBS preferences to either the location system 28, to the location application 
26 that corresponds to the voice call, or to a centralized server 38. For example, if the message 
includes an identifier indicating the location application 26, then the message may be sent to the 
location system 28, which can determine the location and send it to the location application 28. 

15 If the message does not include an identifier, then the message may be sent to the location 
application 26, which will proceed to determine the location of the client station. 

The client station may send the message indicating the user's preferences within an SMS 
message. Thus, the client station could send an SMS message including the preferences via an 
SMSC, which would then either send the message to the location system 28, the location 

20 application 26, or the server 38. The SMS message may be an SMS Point-to-Point message, as 
defined in IS-637A, sent from a mobile station to a BTS and subsequently through a signaling 
network to an SMSC. The SMS message may include any of the following parameters: 
teleservice identifier, service category, originating address, originating subaddress, destination 
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address, destination subaddress, bearer reply option, and bearer data. The preferences may thus 
be indicated as bearer data, and the service category could indicate that the SMS message 
includes location granularity preferences. 

The client station could also send the information indicating the user's preferences within 
5 an SIP message or an HTTP message, for example. Other examples are possible as well. 

A location granularity message may include one or more preferences. For example, if 
dialed digits match a telephone number stored in the LBS preferences, the client station could 
send a message indicating the corresponding LBS preference before initiating a call to the dialed 
telephone number. For instance, if the dialed telephone number was 555-3456, then the mobile 

10 station 14 would send a message to the location system 28 directing the location system 28 to 
determine the mobile station's location within ten miles of its exact location, using the 
preferences shown in Figure 3. In this manner, the client station identifies the dialed telephone 
number as a location-based service by comparing the telephone number with those stored in the 
LBS preferences, and then retrieves the preference(s) corresponding to the dialed telephone 

15 number to send these preferences to the location-based service provider. Alternatively, after 
identifying the dialed telephone number as a location-based service, the client station may simply 
send all LBS preferences stored on the client station to the location-based service provider, and 
the location-based service provider could then determine the proper preferences to use based 
upon a corresponding location-based service identifier, for example. 

20 As another example, if the phone can receive voice commands, the phone may receive 

spoken instructions from a user. The phone may then retrieve a telephone number associated 
with the voice command, compare the telephone number to telephone numbers stored within the 
LBS preferences (as shown in Figure 3), and determine whether a location-based service is 
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requested. Then, if the telephone number matches one stored in the LBS preferences, before 
initiating a call to the telephone number, the phone could send a message indicating the 
corresponding LBS preference(s). 



5 DETERMINING THE LOCATION OF THE CLIENT STATION 

Upon receiving the message including the user's LBS preferences, the location-based 
service provider may then proceed to determine the client station's location. The location-based 
service provider may determine the location of the client station according to signaling described 
in J-STD-036-A. 

10 In one embodiment, the location system 28 determines the mobile station's location by 

acquiring a GPS reading of the mobile station's current location, which can include an indication 
of latitude and longitude. In this regard, the mobile station 14 may include a GPS receiver, and 
may autonomously determine its location. The mobile station 14 may send to a PDE its 
calculated location, e.g., its latitude, longitude and altitude. The mobile station 14 may relay this 

15 information to the PDE either upon initiation of a call, termination of a call, or periodically to 
update the PDE's knowledge of the location of the mobile station 14. In addition, the mobile 
station 14 may relay this information to the PDE in response to a specific request for this 
information. For example, a PDE in the location system 28 may signal the mobile station 14, 
through an MPC and the MSC 18, requesting the mobile station's location and the mobile station 

20 14 may respond by sending a position determination response message to the MSC 18, which 
relays this information through an Short Message Delivery Point To Point (SMDPP) message to 
the PDE, for example. 



McDonnell Boehnen Hulbert & BerghofT i q 

300 South Wacker Drive, 32nd Floor *• 
Chicago, I L 60606 
(312) 913-0001 



In another embodiment, wireless assisted GPS is used to determine the location of the 
mobile station 14. In the wireless assisted GPS approach, the mobile station 14 includes a GPS 
receiver but does not determine its location on its own. Instead, an MPC or PDE, determines the 
location of mobile station 14, in terms of latitude, longitude and altitude, based at least in part on 
5 information provided by the mobile station 14. For example, the mobile station 14 may first 
send its approximate location, such as the cell or sector of a BTS it is operating in, to the PDE. 
Using this approximate location, the PDE determines what GPS satellites are in view of the cell 
or sector and their Doppler offsets and then sends this information to the mobile station 14 as 
"assistance data." The mobile station 14 then uses this assistance data to acquire GPS signals 

10 from the GPS satellites and, thereby, obtains information, such as pseudoranges, from which its 
location may be calculated. The mobile station 14 sends the pseudoranges and/or other location- 
related information to the PDE. The PDE then calculates the location of the mobile station 14, 
such as in terms of latitude, longitude and altitude, based on the information from the mobile 
station 14 and, optionally, various corrections. 

15 However, other techniques for determining the location of the mobile station 14 may be 

used. For example, location technologies that do not rely on GPS may be used to determine the 
location of the mobile station 14, such as by performing a time/frequency analysis on incoming 
signals received at the BTS 12. Further, the location system 28 may signal the HLR 22 that 
maintains a record of the cell and sector in which the mobile station 14 is currently operating to 

20 determine a cell/sector location of the mobile station 14. 

The technique in which the location system 28 uses to determine the location of the 
mobile station 14 may depend on the LBS preferences of the user of the mobile station 14. For 
instance, if the LBS preferences indicate that the user wants the location within about 10 miles of 
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the user's exact location, then the location-based service provider may possibly use sector level 
location techniques, such as querying the HLR 22 to request a location of the client station, since 
the HLR 22 keeps track of the sector in which the mobile station 14 is operating. As another 
example, the preferences may indicate that the user desires an exact location, and the location- 
5 based service provider may then use GPS techniques to determine the mobile station's location. 



ADJUSTING THE LOCATION ACCORDING TO THE PREFERENCES 
Once the location system 28 receives the location of the client station, the location system 
28 can then adjust the location according to the preferences. Alternatively, once the location 

10 application 26 receives the location of the client station, the location application 26 can adjust the 
location according to the preferences. In still another embodiment, after the server 38 receives 
the location, the server 38 may adjust the location according to the preferences. 

As an example, a user may specify that the user wants all location requests to return the 
location of the client station within a five mile area of its exact location. Upon receiving the 

15 preferences, the location-based service provider may proceed to determine the location of the 
client station using any known techniques, such as triangularization or using GPS information. 
The location-based service provider may then adjust the location of the client station according 
to the preferences. For example, the location-based service provider may generalize the location 
of the client station by calculating a zone where the client station is positioned, e.g., a circular 

20 area created by extending outward from the exact location by five miles in all directions. The 
service provider may then select a location within the zone to generalize the client station's 
location. As other examples, the location-based service provider may generalize the location of 
the client station by simply using a location that is ten miles North of the client station's location, 
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or by using the cell/sector in which the client station is operating as a general location of the 
client station. 

As another example, a location of a mobile station may be adjusted in a more randomized 
fashion. For instance, after receiving the location of a client station, the location based service 
5 provider may adjust the location by randomly selecting a location that is within 5 miles of the 
client station's location by simply generating a location that is 5 miles from the client station in 
any direction. In this manner, the location is adjusted in any direction to provide more 
anonymity to the user. 

Still further, a location could be adjusted by returning a point of interest or a general area 
10 as the location of the mobile station. For instance, if the mobile station is located at a location 
within a suburb of a city, the suburb could be returned as the location of the mobile station to 
indicate a general area of where the mobile station is actually located. Or, a specific landmark or 
other point of interest could be returned as the mobile station's location to indicate a general area 
as well. Other examples are possible as well. 
15 The manner in which the location is adjusted is indicated by the user's preferences. If a 

user does not have any preferences, default settings could be used and set for each application. 
In this manner, the service provider may restrict the accuracy at which a user of a client station 
can be located. Rather than providing the exact location of the client station, and thus the user of 
the client station if the user has the client station with her/him, the service provider provides a 
20 more generalized location to the location application. 
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PROVIDING A LOCATION-BASED SERVICE TO THE CLIENT STATION 
While the location application 26 is in the process of obtaining the adjusted location of 
the client station (or after the adjusted location has been obtained), the client station will initiate 
the voice call to the requested location application. The client station may initiate the voice call 
5 at any time after sending the message including the LBS preferences to the location-based 
service provider. The location application 26 may obtain the adjusted location of the client 
station and proceed to provide the requested location-based service to the user through the voice 
call. 

As one example, the user may have initiated a voice call to a directory services 
10 application to find a specific restaurant located close to the user's current location. After 
receiving the adjusted location of the user's client station, a directory assistance operator may 
then lookup restaurants located at or near the user's location and provide this information to the 
user through the voice call. 

With the benefit of the exemplary embodiment, the user may save air time (and possibly 
15 money) by having the client station send the preferences before the voice call is started rather 
than the user having to inform a recipient of the voice call of the preferences. Moreover, the user 
can set his/her own preferences and can have the client station send them automatically. Further, 
the exemplary embodiment may increase a user's comfort level in allowing a location-based 
service provider to determine the user's location subject to the user's preferences. 
20 While exemplary embodiments have been described, persons of skill in the art will 

appreciate that variations may be made without departure from the scope and spirit of the 
invention. This true scope and spirit is defined by the appended claims, which may be 
interpreted in light of the foregoing. 
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